Calcium hydroxyapatite, Ca10(PO4)6(OH)2:HA, is the inorganic principle component of natural bones and teeth, The present study deals with the preparation of HA ceramics with a different OH amount by spark plasma sintering (SPS) from HA fine crystals synthesized hydrothermally. The dense hydroxyapatite ceramics with controlled OH were prepared at the temperatures from 800 °C to 1000 °C for 10 min. Transparent hydroxyapatite ceramics were prepared by SPS at 900 •Ž and 1000 •Ž. The amount of OH ion in the structure ot hydroxyapatite was decreased witn increasing temperature or sintering. The hydrothermally treated HA fine crystals have the high sinterability.
INTRODUCTION
Calcium hydroxyapatite, Ca10(PO4)6(OH)2:HA, is the inorganic principle component of natural bones and teeth. This material has the attractive feature of biocompatibility for the human hard tissue, therefore, many clinical applications of HA were carried out as artificial bones and teeth roots [1] [2] [3] [4] [5] [6] .
It has been already suggested that the amount of OH ion in the crystal structure of HA is closely related to the biocompatibility, the ability for bone formation and the ionic conductivity. The amount of OH ion in current HA, however, has not been controlled [7] . The amount of precipitated carbonated HA on the material surface of HA after soaking into the simulated body fluid were increasing with increasing amount of OH ion in HA ceramics [8] . In order to prepare more functional HA ceramics, the amount of OH ion must be controlled.
In the past papers, the authors reported that hydrothermal processing is suitable for the preparation of homogeneous HA particles [9, 10] , furthermore HA fine crystals have the high sinterability [11] [12] [13] . In order to prepare more functional HA ceramics, the amount of OH ion must be controlled. In addition, the authors suggested that the amount of OH in HA was controllable by the control of heating conditions [14] .
Comparing to the conventional sintering, spark plasma sintering (SPS) enables the ceramics to 
RESULTS AND DISCUSSIONS
From the chemical analysis, Ca/P molar ratio of the sample by Ube Materials Co., Ltd. was very closely to the ideal HA stoichiometry (Ca/P=1.67) and the HA used contained little impurities: Sr<8.9, Si<6.6, Mg<6.0, Na<5.0, K<5.0, Fe<0.9, Cu<0.7, Mn<0.2, Ba<0.1, Ni<0.1 and Cd<0.1 ppm.
No phases other than HA [23] were revealed by XRD for the starting samples before hydrothermal treatments (Fig. 2(a) ) and the sample after hydrothermal treatment ( Fig.  2(b) ). The hydrothermally treated HA was well crystallized particles. Fig. 1 Schematic illustration of the SPS system. Fig. 9 The amount of OH estimated from spectra of 1H-NMR in the HA ceramics prepared from hydrothermally treated HA.
